Mutation of a conserved tryptophan residue in the CBM3c of a GH9 endoglucanase inhibits activity.
The presence of the family of 3c cellulose binding module (CBM3c) is important for the catalytic activity of family 9 endoglucanases such as the EngZ from Clostridium cellulovorans. To determine the role of CBM3c in catalytic activity, we made a tryptophan to alanine substitution because tryptophan can bind strongly to both substrates and other amino acids. The conserved tryptophan substitution (W483A) did not influence substrate binding, but it reduced enzyme activity to 10-14% on both amorphous and crystalline cellulose. CBM3c is directly involved in the endoglucanase reaction independent of substrate binding. EngZ W483A was also inactivated independent of substrate concentrations. Specially, EngZ W483A restored its catalytic base activity (31.6±1.2U/nM) which is similar to the wild-type (29.4±0.3U/nM) on Avicel in the presence of 50mM sodium azide which is instead of catalytic base reaction. These results suggest that CBM3c is deeply involved in the cellulolytic reaction, specifically at the catalytic base region. Moreover, EngZ W483A was also easily denatured by DTT, an outer disulfide bond breaker, compared to the wild-type. CBM3c could influence the surface stability. These features of CBM3c result from the hydrophobic interaction of tryptophan with the catalytic domain that is unrelated to substrate binding.